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SPIRAL TUBE WINDING METHODS AND APPARATUS 



This invention relates to spiral tube winding 
methods and apparatus, in which tubes are formed by 
spiral winding one or ntore strips of material. 

Spiral tube winders which wind one or more lon- 
gitudinal strips or plies of paper, plastic, foil, etc., on 
a mandrel to fomi a continuously advancing tube are 
well known as shown, for example, by Meyer U.S. 
patent 4,473,368. Such machines typically include a 
glue roller « other means for applying glue to at least 
one of the plies going to the mandrel. If any ply to 
which glue is being applied breaks between the glue 
application point and the mandrel, that ply may 
become fouled in the glue applying apparatus. This 
can damage the glue application apparatus and/or 
can make resuming normal operation a considerable 
chore (e.g. by necessitating partial disassembly 
and/or extensive cleaning of the glue application 
apparatus). 

It is an aim of this invention to improve spiral tube 
winding methods and apparatus. 

The invention also aims to provide spiral tube win- 
ders and windii^ methods which stop aubwnatlcaBy 
whenever one of the plies being glued breaks. 

Accoiding to the invention there is provided 
apparatus Indudirg means for supplying a irfurallty of 
longitudinal plies, a mandrel, means for pulling the 
plies longitudinally towards the mandrel and winding 
tiie plies around the mandrel in a spiral to fomn a spi- 
ral-wound tube, and glue application means disposed 
Intemiedlate the supplying means and the pulling and 
winding means for applying glue to at least some of 
the plies, characterised by sensing means disposed 
between the glue application means and the pulling 
and winding means for sensing whether each ply to 
which glue is applied is present atthe sensing means, 
first stopping means responsive to the sensing means 
for stopping the pulling and winding means if the sens- 
ing means indicates that any ply to which glue is 
applied is not present at the sensing means, and 
removal means responsive to the sensing means for 
removing aB of the plies to which glue Is applied by 
said glue application nteans if the sensing means Indi- 
cates that any of the r^ies to which glue is applied is 
not present at the sensing means. 

The Invenfion also provides apparatus including 
means for supplying a plurality of longitudinal plies, a 
mancbel, means for pigling the plies longitudinally 
towaids the mandrel and winding the plies around the 
mandrel in a spiral to fomi a spiral-wound tube, and 
glue application means disposed Intermediate the 
supplying means the pulling and winding means for 
apidying glue to at least some of Bie plies, character- 
ised by sensing means disposed between the glue 
application means and the pulling and winding means 
for sen^ng and indicating whether each ply to which 



glue is applied is present atthe sensing means, iden- 
tification means responsive to sensing means for 
Identifying which of the plurality of plies" the sensing 

5 means has indicated have been present for at least a 
predetermined time interval, signalling means res- 
ponsive to the sensing and identification means for 
producing an output signal when the sensing means 
indicates that any ply previously Identified by Wentifl- 

10 cation tneans is no longer present, first stopping 
means responsive to the ou^ut signal forstopping the 
pulling and winding means, and removal means res- 
ponsive to the output signal fbr removing all plies to 
which glue is applied finom the glue application means. 

IS The invention also provides a method including 
the steps of supplying a plurality of longitudinal plies, 
applying glue to at least some of the plies with glue 
application means, pulling the plies longitudinally 
towaids a mandrel and winding ttie plies in a spiral 

20 around the mandrel using pulling and winding means 
to fonn a spiral-wound tube, characterised by sensing 
at a point between the application means and tiie pul- 
ling and winding means whether each ply to which 
glue is applied is present, stopping ttie pulling and 

25 winding means if any ply to which glue is applied is not 
present at the sensing point, and removing all piles to 
which glue is applied from tiie glue application means 
if any ply to which glue is applied is not present at ttie 
sensing point 

30 In addition the invention provWes a meUiod 
including ttiasteps of supplyl«^ a plurality of longitu- 
dinal plies, applying glue to at least some of ttie plies 
by glue application means, and pulling the plies lon- 
gitudinally towards a mandrel and wind&ig ttie plies In 
35 a spiral around the nfiandrel using pulling and winding 
means to fomi a spiral-wound tube, characterised by 
sensing at a point between ttie glue application 
means and ttie pulling and winding means whettier 
each ply to which glue is applied is present to produce 
40 an output indication for each ply while ttiat ply is pre- 
sent, tin»ng ttie dilation of the output indication for 
each ply to Identify ttiose plies which have been indi- 
cated to be present for at least a predetermined time 
intewal. producing an output signal when ttie output 
4B Indication ceases for any ply previously identified as 
present for ttie time interval, popping the pulling and 
winding means and removing all of ttie plies to wrtilch 
glue is applied from tiie glue application means on 
production of ttie output signal. 
50 Spiral tubewinders are sometimes constructed to 
wind various numbere of plies. If ply break sensing is 
provided, it must be possible to activate it for only 
ttiose ply lanes which are currently In use. If such acti- 
vation must be perfomied by Oie human operator of 
55 ttie apparatus, the operator may sometimes forget 
ttiat a ply has been added and faB to activate ttie ply 



EP 0 447 129 A2 



break detector for the lane handling that ply. If that ply 
breaks, the machine will not stop as the operator 
expects, and all of the foregoing problems may result 
even though the machine is equipped with a ply break 
sensor system. 

One aspect of the invention overcomes this prob- 
lem by providing a ply break sensor system which 
automatically detects which ply lanes are In use so 
that a break in the ply in any of those lanes can be 
detected in order to stop the machine. 

In a preferred embodiment of the invenfion a sen- 
sor is provided for detecting the presence or absence 
of a ply in each ply lane in which the ply (if present) 
passes through glue application apparatus. If a ply is 
present In a given lane when the machine starts (or for 
a predetermined time Interval whBe the machine is in 
operation), ply break detector logic associated with 
that lane Is activated. The ply break detector logic for 
aU other lanes remains Inacthmted. If the sensor and 
ply break detector logic for any activated lane subse- 
quently detects that the associated ply is absent, the 
ply break detector logic produces an output signal 
which is used to stop the machine. For example, this 
output signal may be used to stop the winder belt 
motor and the glue application apparatus, and also to 
remove all plies from the glue applicatton apparatus. 

Embodiments of the Invention will now be des- 
cribed by way of example and with reference to the 
accompanying drawings in which: 

FIG. 1 is a plan view of an illustrative embodiment 
of tube winding apparatus constructed in accordance 
with the principles of this Invention. 

FIG. 2 is a simplified elevational view (party In 
block diagram fonm) of a portion of the apparatus of 
FIG. 1. 

FIG. 3 Is a blodt diagram of illustrative apparatus 
fbrcontrollingthetube winderof FIG. 1 in accordance 
wltti tills Invention. 

FIG. 4 is a flow chart of Wustrative logical oper- 
ations performed by certain elements In FIG. 3 in 
accordance wtth tills invention. 

FIG. 5 Is a block diagram of an alternative embo- 
diment of apparatus for controlling ttie tube winder of 
FIG. 1 1n accordance wKh ttiis invention. 

FIG. 6 Is a flow chart of illustrative logical oper- 
ations perfonned by certain elements in FIG. 5 In 
accordance witti this invention. 

Alttiough several otiier conmonly assigned U.S. 
patent applications are mentioned in tiie ensuing dis- 
cussion, it is not believed tiiat ttie infomiation con- 
tained in. or ttie subject matter covered by. any of 
tiiose other applications is essential to understanding 
or practicing the present invention. 

The illustrative hibe winding apparatus 10 shown 
in HG. 1 is capable of winding tubes made up of as 
many as five strips or plies 12 (only a representative 
one ofwhich Is shown On part) in FIG. 1). Piles 12are 
fed in slde-by^We (moving to the left as viewed m 



FIG. 1) from supply rolls 14 which are removably 
mounted on bobbin stand 16. 

As each ply 12 enters ttie tube winding machine, 
it passes splice detect assembly 20. Splice detect 
6 assembly 20 (discussed in more detail in commonly 
assigned U.S. patent application Serial No. 493718 . 
filed 15 March 1990 which is hereby incorporated by 
reference herein) includes a splice detector 
associated with each ply for detecting splices in the 
10 associated ply. As discussed in application Serial No. 
493718, Uiis splice detection information is used to 
reject finished lengttis of tube which contain splices. 

From splice detect assembly 20 plies 1 2 nrove (to 
ttie left as viewed in FIG. 1) ttirough apparatus 30 
1S (described in more detail in commonly assigned U.S. 
patent application Serial No. 493755 . filed 15 March 
1 990 , which is also hereby incorporated by reference 
hirein) which performs such tasks as appropriately 
tensioning each ply and applying glue from glue roller 
20 32 to at least some of the plies. In the depicted lllus- 
tratwe embodiment glue is notappHed to ttie ply which 
is nearest ttie top of FIG. 1 and which becomes ttie 
innermost ply in the finished tube. However, glue Is 
applied to all of the other plies, and therefore, in 
25 accordance with ttie present invention, each of ttie 
ottier ply lanes has a ply detector or sensor 34 for 
sensing Uie piesenceor absence of an associated ply 
in Miat lane between glue roller 32 and mandrel 50. A 
possible construction of each of sensors 34 is shown 
30 in more detail In RG. 2 and described in more detail 
below. The topmost lane (in which ttie ply 12 does not 
receive glue) does not require a ply sensor 34. This 
topmost ply passes in contact witti meter wheel 40 so 
that ttie topmost ply causes ttie meter wheel to rotate 
35 atttie same peripheral speed ttiatttie ply is travelling. 
An encoder associated witii meter wheel 40 produces 
an output signal propwtional to ttie speed of tiie meter 
wheel. As is discussed in more detaO in commonly 
assigned U.S. patent application Serial No. 493756 
40 filed 15 March, (which is hereby incorporated by refer- 
ence herein), this signal is used to control various 
ottier functions of the machine such as ttie speed of 
glue roller 32 and ttie speed of Uie cutter 70 which 
periodically cuts off finished lengttis of tube as des- 
45 cribed below. If tiie topmost ply breaks, meter wheel 
40 will stop, and tills can be used to stop ttie machine 
in a manner similar to ttie way In which ttie machine 
is stopped in accordance witti tiie present invention if 
anyone of sensors 34 detects tiiattiie associated ply 
50 has broken. „ 
From elements 34 and 40 plies 1 2 continue (to the 
left as viewed In FIG. 1) until Uiey reach and wrap 
around mandrel 50. Belt 60 is wrapped around Uie 
piles on mandrel 50 and Is driven to cause tiie plies 
55 to be pulled toward and wrap around the mandrel, 
ttiereby fomiing a continuous spiral-wound tube on 
ttie mandrel. Belt 60 also causes ttiis tobe to continu- 
ously advance along mandrel SO toward Oie tower left 
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as viewed in FIG. 1. By the time the tube has reached 
the end of mandrel 50 (prior to cutter 70), the glue 
(applied at glue roller 32 as described above) has set 
sufficiently to allow further processing of the tube as 
wfll now be described. 

Cutter 70 periodically cuts transversely through 
the continuously advancing tube to produce finished 
lengths of tube of predeteimined length. These 
finished lengths of tube continue to advance 
lengthwise one after another into acceptfreject 
mechanism 80. If a tube length has been selected for 
rejection (e.g., because It contains a splice from one 
or more of input strips 12), it is deflected to the side 
(e.g., by momentary Intenruption of an air flow required 
ftor continued travel of the tube along an axis extend- 
ing from mandrel 50) and exits from the apparatus via 
reject chute 82. If not rejected as described above, the 
tube continues past reject chute 82 to accept chute 84 
where it begins to be conveyed to the side toward tray 
filler 90. Tray filler 90 fills successive trays with 
finished tubes and discharges the filled trays to allow 
the finished tubes to be conveyed to other apparatus 
(not shown) for use of the tubes. 

As mentioned above, the purpose of sensors 34 
Is to detect the presence or absence of a ply m each 
of the lanes of the machine In which the ply (if present) 
receives glue ftom glue roller 32. As shown In FIG. 2, 
atypical ply sensor 34 may include a light source 34a 
for directing light to one of the plane surlacesof the 
associated ply 12. If ttiat ply Is present, *e surface of 
the ply reflects the lightfrom light source 34a to photo- 
cell 34b which produces an output signal proportional 
to the amount of light It receives. Accordingly, the 
level of the output signal of photocell 34b Indicates 
whether or not ply 12 Is present 

As shown in FIG. 3, the output signal of each ply 
sensor 34 Is appU«l to a respective one of signal pro- 
cessors 102. Each signal processor 102 alsoreceives 
the output signal of winder belt start control 110 and 
the output signal of glue roller start control 120. Each 
of controls 110 and 120 may be a push-button type 
swKch for producing a momentary output signal when 
depressed by the human operator of the system. 
Operation of winder belt start control 110 causes win- 
der belt motor controBer 112 to start and continue to 
operate winder belt motor 114 which drives belt 60. 
Operation of glue roller start control 120 simflaily 
causes glue idler motor controller 122 to start and 
continue to operate glue Idler motor124whichdnves 
glue roller 32. Operation of glue roller start control 120 
also causes ply position controller 132 to operate ply 
posltioneis 134 sothatthe plies 12 in the lanes having 
sensors 34 are brought into contact with the surface 
of glue roOer 32. Ply positioners 134 are elements 
which place plies 12 in contactwith the cylindrical sur- 
face of glue roller 32 when the machine is operating 
and the glue idler is rotating, and which lift plies 12 
off the glue roller when the machine stops In order to 



prevent the plies from sticking to the glue rdler while 
5,e glue roller Is stopped. Illustrative ply posWoneis 
134 are shown in more detaa in above-mentioned 
application Serial No. 4937M. , 
s Each of signal processors 102 perfonms the logi- 
cal steps shown in FIG. 4. This logic basically waits 
at step 202 until winder belt start contrd 1 1 0 is oper- 
ated. When that occurs, winder belt 60 starts (as indh 
cated by block 204) and control passes to step 208. 
10 The logic again waits at step 206 unUl glue rdler start 
contrd 120 is operated. When that occurs, glue rdler 
32 starts {as indicated by block 208), the plies 12 are 
moved into contactwith the glue roller by ply positlon- 
eis 1 34 (as indicated by block 210). and contrd pas- 
is sestostep220. . ^ 

In step 220 the output signal of the associated ply 
sensor 34 Is compared to a predetermined threshdd 
value In orderto determine whether the photocell 34b 
in that sensor is receiving at least the amount of light 
20 required to indcate that a dV 12 is present opposite 
that sensor. If that amount of light is being received, 
a ply Is in place in the associated lane and contrd pas- 
ses to step 230. Othenvise. control passes to step 
222. 

25 Step 222 is provided so that if a ply is not m place 
in a gh/en lane when the machine is first started, a ply 
can be subsequently added in that lane and the ply 
break sensing protection for that lane will thereafter 
be automatically adivated. Step 222 is bastoally simi- 
30 lar to step 220 in that itinvohres comparing the output 
signal dthe assodated sensor 34 to a predetermined 
threshdd value in order to determine whether or not 
the photocell 34b in that sensor is receiving at least 
the amount of light that it would receive If a ply were 
35 present However. In order to give the operator of the 
madiine a few seconds to get a new ply property in 
place step 222 prevents activation of the ply break 
detedlon portion d the logic until the ply has been 
continuously deteded as present for at least a pre- 
40 determined time Interval (referred to as seconds in 
step 222). Untfl that has occurred, the logic remains 
at step 222. But as soon as a ply has been continu- 
ously detected forxseconds, step 222 passes control 
to step 230. thereby activating the ply break detection 
45 logic for the associated lane. . ^ 

Step 230 Is again similar to step 220 in tiiatthe 
output s-ignd of the associated ply sensor 34 is 
repeatedly compared to a predetemiined threshold 
value to make sure that the photocell 34b in that sen- 
50 sor continues to receive at least the amount of ight 
which Indicates that the ply is present in front of the 
sensor. As long as that is the case, the «ogto remains 
atstep 230. However, as soon as the sensor 34 output 
signal indicates that the ply is no longer present con- 
55 tro! passes from step 230 to step 240 whidi causes 
the affected signal processor 102 to apply to ORgate 
104 (FIG. 3) a dgnal Indicating that a ply has broken 
between glue rdler 32 and mandrel 50. 
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When OR gate 104 receives a sign^ of the type 
described above from any of signal processors 102, 
OR gate 104 produces an output signal which Is 
applied to output indicator 106. winder belt motor con- 
troller 112, glue roller motor controller 122. and ply 
position controller 132, In response to this signal, out- 
put indicator 106 produces an output (e.g., an audible 
and/or vislble output) to alert the operator of the 
machine to a maHuncHon. and ply position controller 
132 causes ply posWonera 134 to remove plies 12 io 
imm contact with glue rdler 32. Also in response to 
this signal, glue roller motor controBer 122 stops glue 
roller motor 124, and winder belt motor controller 1 1 2 
stops wfttderbeltmotor 1 14. Accordingly, the effect of 
a ply break Indicating output signal from the signal is 
processor 102 for any active lane is to shut down the 
machine and alert the machine operator that a mal- 
function has occurred. 

Returning to RG. 4, after step 240 has been per- 
formed, control returns to step 202 in which the logic 20 
waits for the machine to be restarted by the operator. 

FIGS. 5 and 6 show an altemative embodiment of 
the invention with somewhat different operating 
characteristics. RG. 5 is similar to RG. 3 except that 
in FIG. 5 ply position controller 132 has its own ply 25 
position start control 130. Accordingly, in RG. 5 each 
of winder belt motor 1 14. glue roller motor 1 24. and ply 
positioners 134 can be started independently 
(alttiough it may be desirable to have certain Inter- 
locks among elements 11 0.1 20. and 130 (e.g., so that 30 
winder belt motor 1 14 cannot be started unless glue 
roller motor 124 is already operating)). FIG. 6 then 
shows altemative ply break detection logic executed 
by each of signal processors 102 in HQ. 5 as wBI now 
be described. 

The logic of FIG. 6 waits at the top of that RG. 
until any one of events 310. 320. or 330 has occurred. 
For example, If the first of these events to occur is 
operation of winder belt start control 110, then step 
310 causes control to pass to step 340 (with winder 40 
belt 60 being started as indicated by block 204). Once 
control passes to step 340 in Uiis manner, tests 320 
and 330 are no longer perfomned. Alternatively, if the 
first of events 31 0, 320, and 330 to occur is operation 
of glue roller start control 120. then step 320 causes 45 
control to pass to step 340 (with glue roller 32 being 
started as indicated by block208). Again, once control 
passes to step 340 in this manner, tests 310 and 330 
are no longer performed. As tiie ttiird altemative, if the 
first of events 310, 320. and 330 to occur is that a ply « 
is detected In the associated lane for x seconds or 
more, then step 330 causes confrol to pass to step 
360. after which tests 310 and 320 are no longer per- 
fomied. (Step 330 is similar to step 222 In RG. 4.) 

Step 340 (which is similar to step 220 In FIG. 4) s 
tests whether a ply Is present In ttie associated lane. 
If so. then control passes to step 360 In which the ply 
break detection for the assodated lane is activated 



because the lane has been found to be in use. (Step 
360 can, of course, also be reached direcliy from step 
330 as described above.) If a ply is not found to be in 
place when step 340 is perfonned. tiien control pas- 
ses to step 350. which (like step 222 in FIG. 4) pre- 
vents activation of tiie ply break detection for the 
associated lane until after a ply has been detected in 
that lane for x seconds or more. Only when that has 
occurred does step 350 pass control to step 360, 
tiiereby activating the ply break detection for the 
associated lane. 

Step 360 is similar to step 230 In RG. 4 and is per- 
fonned repeatedly until ttie ply in the associated lane 
is no longer found to be present This Indicates a 
break in tiie associated ply. and step 360 therefore 
then passes control to step 370. Step 370 is exactty 
ihe same as step 240 in RG. 4 and has the same 
effect on the appsuatus of FIG. 5 ttiat pertbrmance of 
step240 in FIG. 4 has on the apparatus of FIG. 3. After 
perfonning step 370. control returns to steps 310. 
320. and 330 to await restarting of the winder. 

As compared to the «nbodlment shown in FIGS. 
3 and 4, tiie embodiment shown in FIGS. 5 and 6 has 
the possible advantage of activating the ply break 
detection system eariier in the winder starting sequ- 
ence. 

It will be apparent to those skilled in tiie art tiiat 
signal processore 102 in FIGS. 3 and 5 can he 
implemented in any of a variety of ways. For example, 
programmable logic devices can be used, or all of ele- 
ments 102 can be combined in a single, suitably pro- 
grammed, general purpose microprocessor. 

it wai be understood that the foregoing is merely 
Illustrative of the principles of tiiis invention and ttiat 
various modifications can be made by ttiose skilled in 
the artwitiiout departing from tiie scope of tiie inven- 
tion. For example, step 220 in RG. 4 is optional and 
can be eliminated if desired, witti control always pas- 
sing from step 206 to step 222. This would mean, fbr 
example, that when the machine was started, ttie ply 
break protection would not be activated for any lane 
for ttie first x seconds of operation. But this is unlikely 
to cause a problem because ttie operator will almost 
certainly watch the machine dosely during start^ip. 
As anottier example of modificaHons wHhin ttie scope 
of ttits invention, various oUier types of ply sensore 34 
(e.g.. microswitches) can be used if desired. 



Claims 

1. Apparatus Including means for supplying a 
plurality of longitudinal plies, a mandrel, means 
for pulling ttie plies longitudinally towards ttie 
mandrel and winding ttie piles around ttie man- 
drel in a spiral to lorn a spiral-wound tube, and 
ghie application means disposed Intermediate 
ttie supplying means and ttie pulling and vwnding 



means for applying glue to at least some of the 
plies, cfiaracterised by sensing nteans disposed 
between tine glue application means and the piA- 
ling and winding meansforsensing whethereach 
ply to which glue Is applied is present at 8ie sens- 
ing means, firststopping means responsive tothe 
sensing means for stopping the pulling and wind- 
ing means ifthe sensing means indicates that any 
ply to whfcsh glue is applied is not present at the 
sensing means, and removal means responsive 
to the sensing means for removing all of the plies 
to which glue is applied by said glue application 
means ifthe sensing means Indicates that any of 
the plies to which glue is applied is not present at 
the sen^ng means. 

2. Apparatus according to claim 1 , characterised by 
second stopping means responsive to the sens- 
ing means for stopping the glue application 
means if the sensing first means indicates that 
any of ttie plies to which glue is applied is not pre- 
sent at the sensing means. 

3. Apparatus according to daim 2, characterised In 
that the glue application means includes a rotat- 
ing roller, and in that the second stopping means 
comprises means for stopping rotation of the rol- 
ler if the sensing means indicates that any of the 
piles to which glue is applied is not present at the 



4. Apparatus induding means for supplying a 
plurality of longitudinal plies, a mandrel, means 
for pulling the plies longitudinally towards the 
mandrel and vnnding the plies around the man- 3S 
drel In a spiral to fonm a spiral-wound tube, and 
glue application means disposed intermediate 
the supplying means the pulling and winding 
means for applying glue to at least some of the 
piles, characterised by sensing means disposed 40 
between the glue application means and the pul- 
ling and winding meansforsensing and Indicating 
whether each ply to which glue is applied is pre- 
sent at the sensing means, Identification means 
responsive to sensing means for identifying 4S 
which of the plurality of plies the sensing means 
has indicated have been presentforatleasta pre- 
detennined time Interval, signsdiing means res- 
ponsive to the sensing and identification means 
for producing an output signal when the sensing so 
means indicates that any ply previously identified 
by Identification means is no longer present, first 
stopping means responsive to tiie output signal 
for stopping the pulling and winding nwans, and 
removal means responsive to the output signal sb 
for removing all plies to which glue is applied from 
the glue application means. 



5. Apparatus according to daim 4, characterised by 
second stopping means responsive to the output 
signal for stopping the glue application means. 

6. Apparatus according to daim 5, characterised in 
that the glue application means indudes a rotat- 
ing roller, and wherein said second stopping 
means comprises means for stopping rotation of 
the roller. 

7. A method induding the steps of supplying a 
plurality of longitudinal plies, applying glue to at 
least some of the plies with glue application 
means, pulling the plies longitudinally towards a 
mandrel and winding the plies In a spiral around 
the mandrel using pulling and winding means to 
lorn a spiral-wound tube, characterised by sens- 
ing at a point between the application means and 
the pulling and winding means whether each ply 
to which glue is applied is present, stopping the 
pulling and vending means if any ply to which glue 
is applied is not present at ttie sensing point, and 
removing all plies to which glue Is applied from the 
glue application means If any ply to which glue is 
applied is not present at the sensing point. 

8. A metiiod according to daim 7, characterised by 
stopping tiie glue application means if any ply to 
which glue is applied is not present at the sensing 
point. 

9. A method according to claim 8, characterised in 
that the glue application means indudes a rotat- 
ing roller, and in that stopping the glue application 
means comprises stopping rotation of said roller. 

10. A method induding the steps of supplying a 
plurality of longitudinal plies, applying glue to at 
least some of the plies by glue application means, 
and pulling the piles longitudinally towards a man- 
drel and vrinding tiie plies In a spiral around the 
mandrel using puOlng and winding means to fonm 
a spiral-wound tube, characterised by sensing at 
a point between the glue application means and 
the pulling and winding means whettier each ply 
to which glue is applied is present to produce an 
output indication for each ply while ttiat is ply pre- 
sent, timing the duration of the output indication 
for each ply to Identify those plies which have 
been indicated to be present for at least a pre- 
determined time interval, producing an output sig- 
nal when tiie output indication ceases for any ply 
previously identified as present for the time inter- 
val, stopping ttie pulling and winding means and 
removing all of the plies to which glue is appHed 
from the glue application means on production of 
the output signal. 
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11. Amethod according to daim 10, characterised by 
stopping the glue application means in response 
production of the output signal. 

12. A method according to daim 1 1 . characterised in s 
that the glue application means includes a rotat- 

ing roller, and stopping the glue application 
means comprises stopping rotation of Vne roller. 
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